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We, Monsanto CaaacALS Ixmrm, a 
British CowpanY Monsanto House, 10 — 
18 Viaoria Street London, S.W.I, do here- 
by declare the inventicMi, for which we pray 

5 that a patent may be granted to us> and the 
ocethod hy which it is to be perfoimed, to 
be partiadarfy desa3>ed in and by the f dlow- 
uig statement i — — 
This invention relates to foamed xesin pro- 

10 dncts, and particularly to an extruded foamed 
resin product as well as to a process for its 
production. The invention also indudes an 
apparatus for extmdmg the foamed resin 
product. 

15 Briti^ Patent Specification No. 31261/65, 
Serial No. 1,110,287, descrftses an eictruded 
corrugated foamed aliphatic thermoplastic 
resin sheet in which die cormgati(His extend 
parallel to the direction of extrusion and are 

20 ^ approxunately equal we and sidistantially 
evenly ^aced from one another. The cor- 
rugated sheet is useful for instance as a car- 
pet underlay. 

The process of the present invention is one 

25 for prtKiucing an extinded foamed thermo- 
plastic resin sheet, which axEprises extrud- 
ing a foamable thermo|^astic resin composi- 
tion through a slit die orifice^ and treating 
the extruding resin so as to initiate corruga- 

30 tion and the formation of a wave pattern in 
each corrugation cf die extruding foamed resin 
sheet, the resulting comigadons extending 
parallel to die direction of extrusion and the 
resulting wave patterns extendii^ along die 

35 kngth of the corrugations so th^ each cor- 
nigation is itsdf corrugated. 

Normally initiation of the oorrugadon and 
oi the wave pattern take place simultaneously 
or withui a very short time (for instance less 

^ dian 0.2 secontQ (A each odier. It is tmpon- 

(iVw# 4r. 6di 


ant to note diat die process is not one of 
emi>ossing a sheet; rather is initiation used to 
direct die sideways and longitudinal expan- 
sion of die extruding and foaming resin so 
that the required COTnj^aticms and wave pat- 
terns are formed. In this way a much greater 
ratio of depth (d) to width (w) and of ampli- 
tude (a) to wavelength (I) can be obtained 
dian would be possible by an embossing 
method, and the invendon accordingly iit- 
chides a foamed resin product that cwnprises 
an extruded foamed thermoplastic resin sheet 
having crarogadons that extend paraUel to 
the direction of extrusion, the corrugations 
having a wave pattern along their length so 
d»t ^cy are diemselves cormgated, the depih 
6i the corrugatic»is being at least half their 
width and the amplitude of the wave pattern 
being at kast half die wavelengdu 

The invention also inchides an extmsicm 
die adapted for producing a foamed^ redn 
product by a {»t>cess according to the invei^- 
tion, comprising a slit die extrusion orifice 
equ^Tped at its oudet end with means for 
initiating bodi cosmgaticm and the fonnation 
of a wave pattern in each corrugation of an 
extruding and eaqmdii^ foamed resin sheet, 
the resrdting^ oRrugaticms extending parallel 
to the direoion of extrusion and die result- 
ing wave pattern extending along the lei^th 
of the corrugations so that each comigaticHi is 
itself oncrugated. 

Preferabfy the corrugations are of ap|HOxi- 
matdy equal size and are substantially evenly 
^aced from ooe another. In a preferred form 
of sheet the dqith and widdi of each cor- 
rugati(Mi al'e at least twice die thidmess ei 
the foamed sheet of which the corrugations 
are composed. F!ief ecably also the wave pat- 
tern in each corrugation has a waveleiigth 
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and anmUtude that approadmatdy conc^iood 
to tbc width and dq«h wqpcctwety <rf the 
corrugatioas. 

An C3cample of a foamed icsm product pro- 
duced by a process according to die inven- 
tion is illustrated in Figures 1, 2 ^and 3 of 
the Drawings accompanying die Provisional 
Speci§cation» In which: 

Figiue 1 is a peiqwctwc view <rf a cor- 
rugated foamed diect; and 

Fieurc 2 is a section of die sheet shown 
in Figure 1, taken aloog^ a line emnding 
across the extrusion dirBCtion> 

Figure 3 is a sccdai of the sheet shown 
in Figures 1 and 2, tAen along a tone ex- 
tending paralld to die cxtrosion direction. 

TbTshttt has a thidmess (t) and is evenly 
corrugated as shown m Figure 2, &e cor- 
nigatioos cxtcndmg parallel to die direction 
of extrusion as mdicated by die arrow m 
Figure 1, The individual comigations have a 
dcptfi (d) and a widdi (w). A» awwn^ 
Figure 3, each comigatioo has along rts len^ 
a wave pattern of w«velei«di (I) and ampli- 
tude (a). In Ae sheet shown* w is •pP'^ 
n»tely equal to 1 and d is approMaiely 
equal to a. In many instsnoes, the she et pre - 
sents die appearance erf a ''waffle^ pntlem. 

Ptcf crabiy, comigatkn and wavei»ttern- 
formatiofi are initiated by memis of a pair <tf 
rollers having appropriately distrihattd co- 
operating prelections and recesses, the ioM»- 
i^ resin bemg extruded into the nq> be- 
t^ rollers. However, odicr memscan 
readily be employed sudi as for cxamplca 
pair of coffi>-8haped membera i^aced near die 
die face widi their teedi iu teimt shigg 
extending across die sHt, die combs tang 
rectpiocatcd across d« sKt so as to tiom^ 
corrugations and wave patterns. Two of 
. i^^^ nf th^ nthfT and WXtb tbc 


meis sold by SheU Chemicals Limited unte 
die trademark "Cariflcx TR"* and a copoly- 
mer of 55 parts by wei^ of cdiyfcne and 
45 parts by weight of vin^ acetate. . Veiy 
often die resin is alq)hatic diat b to »y ^ « 
derived by polymcrisatiott ar copoiynieniar 
tion of an aliphatic mcmoimer; exccUcnt reside 
have been obtained using JP^^^yf**"'**^'^^^ 
this is in fact the prDfcndT leaiB. A copwy- 
mcr of about 85— W piels by wa^ <rf 
ediykne widi 15—10 prta by ^wpi^ « 
vinylaoetate is also usefo], jHod peMyroe 
gives good results where a one i^gi«>pn>- 
duct is desired. ^ ^ . , , 

Often the product b flexible, pamculariy 
when it b a polyolefin such as for exan^ 
polyet^kne or an olefiHe copolymer such as 
for exami^ cthylene-vii^ acetate. T he de- 
siee of flexibility depends to some extent 
also on die ducimess (t) <rf die product, whidi 
can for examj^e be up to OJ inch or as h^ 
as 0.01 indi. Preferably, however, die thick- 
ness is horn 0.05 to 0.25 ind^ putkx^ 
about 0.1 indL TTie depth and widrii of the 
individual corrugations and the wave lengm 
and amplitude of die wave patterns arc eadi 
piefcnLUy at least twioe die product thidc- 
oesa, and for exan^yfe it b nsuaUy satis- 
factory if 4cy are eadi from 2 to 10 tm^ 
and mcf erably fran 3 to 5 times die thick- 
ness. Often die dqpdi b appradmatdy equal 
to the widdi and the wavekngth b appnm- 
mately equal to the amplitude, but these are not 
CT y^ifiiil conditions; for exanq)le the dcpdi can 
be from J to 3, and particubrly from 1 to 2 
times the width. The wsvckagdi can for ex- 
ample be from i to 3 times the comigatioo 
width. The oorrngatiaos and the wave pat- 
terns need not ooneqwod to e pure sine 
they can have flattened or enhanrrd 


mrriitrfltifms aod wavc patterns. Two pairs off wave; tney can nave naircncu ui 
zr^^r ^ r^ifirtMiniF with 0808 to die median rfane of the sheet Moreover, 


tcedi '<rf one pair c o inc id in g with me gaps 
between the tccdi of die odier pai^ can be 
esx^loyed and reciproc^ed oat of phase widi 
each other so as to produce a more cooqHi- 

catcd wave pattern. 

Tbc resin b preferably a polymer or cq»ly- 
mcr of a vinyl or vin^^fidene mooomr, pre- 
fcr^ly a hydrocarbon rooncmicr such as lor 
example cdiylcnc, prop^cne, b utadien e^ sty- 
rcne, vinyhohicnc, or «-meihylslyiitne, or a 
substimted monomer such as for example 
acryionitrilc, vinyl or vinylidene chlondc^ vmyl 
acetate, mcdivl acrvbtc, mediyl mediaciy iatB 
CM- ediyl acrylate. Tou«Jiened polystyrene can 
also be emi^oycd. IWerrfrfy die rcsm is one, 
such as for instance polyedijteie, ttat n flo- 
ible at ro«n temperature. The resm can be 
a thcnnoplastic materiri diat at «w«tM^ 
peratuie nas die characteristics of a rulwer 
but ^di yet behaves as a resin at the dc- 
vated temperamres emjrfoyed m amwM. 
The term *thcrmopbstic resin" acQordm^ 
includes a matoial of thb kmd, eian^fcsot 
^di arc die graft styrene-butadiene copoly- 


to die snefian j^ane of the sheet Moreover, 
the size of either the corrugations or the wave 
patterns can vary over the sheet, either trans- 
versely or hH^mdinally: in the latter case 
the variation will mmmlly be cyclic The 
corrugatiaos can extend partly or preferably 
mmrf eteiy across the width of the shecc 

The foamed resin pcderaUy has a pre- 
dominantly cksed cdl structure (diat b to 
say, die m^ority of die cdb in the foam are 
dosed); and cdb can for examine have a 
diameter of from 0.001 to OJ indL Prtfcr- 
My die average odl diameter b lairly smaU, 
for msumce from 0.002 tndi to 0.005 m^ 
The density of the foam can be chosen from 
widiin wide limits; for example it can be 
from 05 pounds per cubic foot or even kss 
to 30 pounds per cxMc loot or more. Prefer- 
ably however tiie density b at die lower end 
of dib range, densities of from Ito 5 pounds 
per cuWc foot, for example about 2 or 3 
poands per cubic foo^ being often very 
suitable. ^ , 

An example of a die aooordmg to the m- 
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vend(m is iUustrated in Figures 4 and 5 of 
the Drawings accompanying die Ij^omional 
Specification, in which: 

Figure 4 is a frontal view of the die; and 
5 Figure 5 is a cross-section along the line 
V— V in Figuze 4. 

The die con:^ises two mild steel blocks 
(1 and 2) held together by bohs (3) each block 
having a pair of shf^ilders (4 and 5) one at 

10 eadi end of the block so that with the blocks 
held togedier as shown there is defined a slit 
die orifice (6). The blocks have means (not 
shewn) for mounting them on die front of an 
extruder so that a foamable resin cQn:^>osidoa 

15 can be extruded dirougji the slit in the direc- 
tion of the arrow in Figure 5. The fnnxt of 
eadi block is ground 10 a concave cyfindrical 
surface (7), and in front of die blods axe 
mounted a pair oS horizontal rollers (8) and 

20 (9) wfaidh can be driven in (Opposite senses 
about their req)ective axes (10) and (11) by 
means of an electric motor and appropriate 
reduction gearii^ (not ^awn][. The sivfaces 
of the rollers are studded witb a series of 

25 profecdng teedi (12) arnmged in a staggered 
pattern as shown. The teeth intermesh so 
diat -when a foamable resin composition is 
extruded from the slit it passes into the nip 
between the rollers, die te^ wh^ initiate 

30 bodi corrugation aiod wave formation in the 
extruding foamed sheet 

The dimensions (rf die die described above 
can be chosen from within wide limits de- 
pending on those desired in the extruded 

35 product The length of the slit die orifice can 
be for instance from 0.5 iodi to 60 inches 
or nDOTe. Often diis dimension is between 1 
inch and 24 inches. The width of die die 
orifice (that is to say the distance between 

40 its opposite faces) is not usually greater than 
0.2 inch; very cften a widdi between 0.005 
and 0.1 inch, for exan^ile from 0.01 indi to 
0.05 indi, \tdll be found suitable. The odier 
dimensicm of die die orifice is its land, which 

45 is measured in die direction of extrusion, and 
this can for example be from 0.1 inch up to 
2 inches. 

The dimensions of the rollers dqiend on 
those of the die orifice, for their kngdi is 

50 normally at least as great as diat of the slit 
and is preferably slig^dy greater so that side- 
ways expansion of the extruding foamed resin 
can be accommodated. The diameter oi the 
rollers (including die height the te^) is 

55 preferably frcm about 0.25 inch to 4 inches, 
for exanq>le from 0.5 indi to 2 indies and 
very often about 1 inch. The mem3», size 
and positioning of die teeth depends to some 
extent on the dimensicxos of die corrugations 

60 and wave patterns that it is desired should 
be initiated in the product; thus deq>er cor- 
rugations and -wave patterns of larger ampli- 
tude are in general initiated by a small num- 
ber of large tcedi than by a laigq number 


of smisiller ones. F!referably the teedi have 65 
cross-sectional dimensions that are ctf a simi- 
lar order to die height, for example they can 
have a cross-sectioa at their bases consisting 
of a square the lengdi of wh(ssc sides is item 
hatf to 1^ times die hetg^ Ahemativd|y the 70 
teedi can have a areolar, triangular or any 
odier suitable cross-section. 

In one example of a die that has been 
f ourui particularly useful, the slit (6) has a 
land of 0.4 inch, a length (measured trans- 75 
versely to the extrusion direction) of 6 inches 
and a width (diat is the distance between the 
faces of the blocks 1 and 2) 0.025 inch. Tlie 
roUers have a diameter, measured to the tips 
of tlie teedi, of 1 inch, the teedi being 0.15 80 
inch high with a square cross-secticm. taper- 
ing frcmi a side of 0.1 inch at dieir bases to 
a side of 0.07 inch at dieir tips, and being 
spaced 0.255 inch apart with dieir centres on 
a series eight helices each helix being in- 85 
dined to the roller axis at an angle of 45^. 

The resin used in the process is of course 
foamable and this means diat it is in ad- 
mixture with a blowing agent whidi is in 
general a low boiling substaoce or a chemical 90 
blowing agent In many instances die agent 
is a volatile si^stance, and is one that is a 
gas or vapour tmdcr normal atmospheric con- 
ditions (such as 20°C and 1 atmosfribere 
pressure), but wbich ^diHe under pressure be- 95 
fore extrusion is present in sototion in the 
molten or semi-molten diermoplastic resin. 
The blowing agent can however be one;> sudi 
as pentane or a pentane fraction, which is a 
liquid under normal OMiditions. Examples of 100 
volatile substances that can be used indnde 
lower alii^tic hydrocarbons such as methane, 
ethane, eth^^ene, propane, a butane, a buty- 
lene, or a pentane; lower alkyl halides sudi as 
mediyl diloride, trichloromediane or 1,2-di- 105 
chlorotetrafluoroethane; acetone, and in- 
organic gases snc^ as carbtm dimdde or nitro- 
geiL The bwer aliphatic hydrocarbons, especi- 
ally butane, are preferred. The trowing agent 
can also be a rhpm\ni\ blowing agen^ which 110 
can for example be a bicarbonate such as for 
example sodnim bicarbonate or ammonium 
bicarbonate, or an organic nitrogen compound 
that yields nitrogen on heating, such as for 
exanq>le dinitrosopentametliylenediamine or 115 
barium azodicarboxylate. From 3 to 30% 
e^iedaUy 7 to 20% by weight based cm the 
weig}it of the resin is often a suitable propor- 
tion of blowing agent, and for exan[q>]e the 
use erf from 10 to 15% by weight of butane 120 
in ocxijunction with poly ethylene has ^ven 
excellent results. The ttowing agent can be 
mixed with die resin in several ways; for ex- 
ample particles of the lesin can be dusted 
with the blowing agent where this is a solid|, 125 
or steq)ed in it if it is a liquid, before being 
fed to tbe extruder. A preferred mediod 
where the blowing agent is a volatile sah- 
stanoe and the exmider used is of the screw 


type is to inject the blowing agoit under pfc^ 
sure into the extruder baxicL 

PzeferaUy the resin also contains a nodcat- 
ing agent, which assists in the formatioa of 

5 a large number of fine oeOs. A widc^ range 
of nucleating agents can be enoplc^ed, tndud- 
ing finely divided inert solids sudx as for ex- 
ample silica, talc or ahmiina, perbajps m con- 
junction with zinc stearate, or small quan- 

10 tides of a substance that decomposes at the 
extrusioQ temperature to give a gas can be 
used. An examine of the latter dass of 
nucleating agents is sodium bicarbonate, used 
if desired in conjunction with a weak add 

15 sudi as for example tartaric or citric add. 
Boric add is also an effective nucleating 
agent A small proportion of the n udeatfng 
agent, for examq^lc to 5% by we^ of 
the resin, is usually m ective. 

20 The extrusion temperature (diat is die tem- 
perature of die die and die resin within it) 
depends to some extent <m the sc^tening point 
and rheolpgical properties of the resin, but in 
ceneial temperatures between 90*C and 180 

25 C, pxcfer^ly between 95^C and ICO^'C arc 
suitable. For examf^, viien foamable p<Ay- 
ethylene is being extruded a tempcratuie m 
the range 95''C to 110*C is often very smt- 
^le. 

30 Extrusion pressures ior cxanq)lc greater 
than 250 pounds per square indi, and tspcor 
aUy between 250 and 5000 pounds per square 
l«ph ran DC emidoyed. Ftefenbly the pco- 
sure is between 300 and 200O poands per 

35 square inch. 

The extruded product is prefoaUy sap- 
ported in some way until it has cooled, for 
cxanq^le by means of a roller or a moving-belt 
takeoff device or by passing it over a flat 

40 plate or between two plates. 

The foamed resin product is an eTcdlmt 
y^itwdgh^ flcxflrfc padcaging material For 
ezanof^ where it is of appropriate dimfflsfons 
it can be used as a padcaging tray for 

45 artxdes such as eggs, fruit, confectiooery or 
fffTjin electronic parts that c an be nested be- 
tween the corrugations. Pcrfystyrenc is often 
useful for this purpose. In general the foamed 
product can also be used in ujAolstery or asa 

50 caxpet underlay. It is a thennal insulator; tor 
instance it can be employed m roof msulatiao, 
or a sheet can be wrapped around a water 
pqie or tank so as to form an insulating 
iadocL 

55 The invention is iUnstrated by the fdiow- 

EXAMPLB 

This Examine describes a conqgated 
foamed polyethylene sheet accoidnig to the 
60 invention and its induction by a process 
aoooiding to the invention. ^ ^ 

The die used was similar to that descrdxd 
above and illustrated in Figures 4 «id 5 of 
die accompanying Drawings, the slit die orifice 


(6) being 0.025 indi wide and 6 indies loQg 0 
an! hav%ig a hmd of 0.4 inch. The rdlers 
tod a diameter, meaiRmd tn die tma of the 
veah of 1 inch, the tecdi being 0.15 mdi 
hiA with a square aoss-seciion tapering from . 
a side of 0.1 inch at dietr base to a side of 70 
0.07 inch at dieir tips, and being spaced 
0.265 indi apart with their centres on a series 
of eight helices eadi helix bring inclined 
to die roller axis at an apgic of 45^ 

Pellets of pdyethylene produced by a high- 75 
pressure polymerisation process were tumljM 
widi 5% of didr weight of findy divided 
silica to act as nucleating agent, and die 
pellets were dien fed to a screw extruder 
fitted widi die dk and havmg a barrd di»- 80 
meter of H inch vrfiile infecting butane into 
die band under pressure at a rate cotre^Kxid- 
ing to 12% by weig^ of the resulting foam- 
able polyetlqicne coo^xisitkn. Tlie die teni- 
pemture was 95*C and the pressure immedi- 85 
ately behmd the die was 250 pounds per 
square inch The extruded produa was sup- 
ported after it left die roDers by passmg it 
between two flat plates that convdrged sliglidy 
alo^ tin dircctiao of cxtrurion. 90 

There resulted a corrugated sheet of foamed 
pdyethykne similar to dmt described above 
and illustrated in Figures 1 to 3 of the 
accompanymg Drawings. The thtcknfss of die 
sheetnodi wfakh the cnrmgations were comr 95 
posed was about 0.05 indi and die mdividual 
corrugations were of utproximatety equal size 
and substantially evenly spaced ton one an- 
odier, havtog a depdi of 025 mdi and a 
widdi 03 indL Each comi^aiion bad a kmgi- 100 
oidinal wave pattern of amplitude 0.25 indi 
and wavdoigdi 03 indi. The sheet had a 
density of 2 pounds per cubic foot and om- 
tained sidsstantially dosed cells of average dia- 
meter 0.02 iixdi. It was flexiUe and resilient 105 
and could be tsed as a padcaging* cushioning, 
carpet underlay or diennal-itwdating matcriaL 

WHAT WE CLAIM IS:— 

1. A pnxxss for producing an extruded 
foamed thermofrfastic resin riieet» which coni- 110 
prises extrudii^ a foamaUe diennof^astic 
resin co mp o si tion throu^ a slit die orifice and 
treating tiK extruding ream so as to initiate 
corrugation and die formation of a wave 
pattern in cadi corrugatian of die extruding 115 
foamed resin sheet, the resulting corruga- 
tions cxtendii^ pandld to the direction <rf 
extrusion and die rcsuhiiig wave patterns ex- 
tm^mg akog die ksgdi of the ooimgations - 
so that cadi corrugation is hsdf coxnigated. 120 

2. A process according to Oatm 1, in 
vriiich inniation of the corrugation and of 
the wave pattern take place simultaneously 
or within kss ^an 0.2 second of eadi other. 

3. A process wxordmg to eidier of Claims 125 
1 and 2, in wludi cornqption and wave pat- 
tern fonnation are iniTfii*^ by means of ft 
pair of idlefs bariqg appropriatdy distri^ 
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buted co-operadng profecdons and leccsses, 
the foamed lesin being extruded into the ni^ 
between the rollers. 

4. A process accordii^ to any of the pre- 
cedmg claims, in vbich the resin is a poly- 
mer ox o^lymer of a hydrocarbon xnonomer. 

5. A process according to any of C3bims 
1 to 4, in which the resin is alqihada 

6. A process according to Claim 5, in 
wbldi the resin is polyediykne or a copdy- 
mer of ethylene and vin^ acetate. 

7. A process aca»:ding to any of Qaims 
1 to 3, in which die resin is polystyraie. 

8. A iHTCcess according to any ^ the pre- 
ceding claims, in which in the f oamd)le resin 
oomposidoQ die resin is in admixtcoe widi 
a volatile substance as Uowing agent 

9. A process aooorcyng to any S the pie- 
ff<^ iiig riflifinsj in ^^liciL die foam^le resin 
composidon ounpiises a nudeating agent. 

10. A foamed resin product that oon^nises 
an extruded foamed thomc^lastic resm sheet 
having corrugations that extend parallel to 
die direcdon of extrusion, the corrugations 
having a wave pattern along their lei^;di so 
diat £ey are diemsdves cormgated, the dqydi 
of the corrugations bemg at least half their 
widdi and the amplitade of the wave pattem 
being at least half the wavelei^gdL 

11. A i^oduct according to Qaim 10^ hi 
which the depth and width of eadi asniga- 
don is twice the thickness cl die foasned 
sheet of which die cormgadoos are com- 


15 


20 


25 


30 


12. A prodnct accordiqg to dtber of Claims 
10 and 11, in whidi tbe wtm pattem in cadi 

35 codmgaticHi has a wavelengdi and anqditnde 
that approximately correqiond to die widdi 
and depih respectively of the oorrugEtionsL 

13. A product according to any of C3aims 
10 to 12, m which the resin is aliphadc. 

40 14. A product according to Qann 13, in 

vdiicfa the resin is pc^^ykne or a copc^rmer 

of cdiylene and vtoyl acetate, 
15. A product aooordii^ to any of Oatms 

10 to 14, that is flexible. 
45 16. A prodnct according to any of Qaims 

10 to 15, of 'vdiidi die thickness is fram 

0.05 to 0.25 uidL 

17. A product according to azty tA Cairns 
10 to 1|S» in which the depdi and width of 

50 die individual cormgations and the wave- 
lepgdi and an^ditude of die wave pattem are 
each from 3 to 5 times the dnckness of the 
dieet. 

18. A foamed product according to any of 
55 CSaims 10 to 17, m which the ^di <tf the 

corrugations is from 1 to 2 tim^ their widdi 
and the anq>Iitnde of the wave pattem is 
from 1 to 2 times die wavelengdi. 

19. A product accordiiig to any of Qaims 


10 to 18, in which the <foained resin has a 55 
IHed<»iiinandy dosed cell stmcture and the 
average ceU diameter is from 0.002 inch to 
0.005 mch. 

20. A product according to any of Claims 

10 to 19 that has a density from 1 to 5 60 
pounds per cubic foot 

21. A foamed resin product substantially 
as hereinbefore described with reference to 
and as illustrated in Figures 1 to 3 of the 
drawings aocoaq)anymg die provisional sped- 65 
fication. 

22. A foamed resin product according to 
Claim 10 substantially as described in the 
£xample. 

23. A process according to any of Claims 70 
1 to 9, in whidi there is produced a {no- 
duct according to Qaim 10. 

24. A process accordiDg to Qaim 23y in 
vflnch there is produced a product aocuding 

to any of Qaims 11 to 22. 75 

25. A process aocccding to Qaim 1 si^ 
standally as described in the Esam]^ 

26. An extrusion die adsqyted for produc- 
ing a foamed resin prodnct by a process 
acooErding to Qaim 1, conapriang a slit die 80 
extrusion onfice eqiu^pped at its outlet end 
widi means for initiadng bodi c on u gati ons 
and the f cnmadon of a wave pattem in eadi 
oorrugatimi of an extruding and expanding 
foamed resin sheet, die resulting cormgations 85 
extending parallel to the direction <tf extro- 
sion and tiie resultuig wave patterns extending 
aliHig the length of die oncrqgations so tiiat 
eadi onrrugatson is itsdf cotmgatcd. 

27. An extrusion die aoccmlhig to Qaim 90 
26 in which the initiation of crarugation 
and the formadon of a wave pattem in eadh 
corrugation take place substantial]^ simultane- 
ously. 

28. A die according to either of Qaims 95 
26 and 27, comprismg a pair of rollers hav- 
ing appropriately distmoted co-q^erating {»o- 
jpcrions and recesses so that a foamiiig zesm 
can be extruded into the nip t>etween the 
roUets. 100 

29. A die aocordmg to Qaim 28, in -vi^iicfa 
die projections comprise a series of teedi 
arrangpd in a staggered pattern and having 
cross^mffmal ^mensions t^t are of a stmi* 

lar order to their height 105 

30. An extrusicm die substantially as here- 
inbefore descrSied with reference to and as 
illustrated in Figures 4 and 5 <^ the draw* 
ings acccMupanying die jmmsicKial specifica- 
tion. 110 

31. A process according to any of Qaims 
1 to 9, 23 and 24^ in iduch there is em- 
ployed a die according to either of Qaims 
29 and 30. 


32. A foamed resin produa diat has beai 
produced hy a process accordiiig to aity of 
nam« 1 to 9, 23 to 25 and 31. 
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